Objectives: To determine the sexual and demographic risk factors for the acquisition of presumptive pelvic inflammatory disease (PID). Methods: A retrospective, case-control study in women, who attended the Sydney Sexual Health Centre (SSHC), between April 1991 and December 1997. Logistic regression analysis was used to adjust for confounding variables. Results: 741 women with PID and an equal number of controls were included. Cases were significantly younger than controls (p<0.001). 42% of cases were born in north or South East Asia, compared with 12% of the controls (p<0.001). The adjusted odds ratio for being born in north or South East Asia was 2.8 (95% CI 1.70-4.46), for not speaking English at home was 1.6 (95% CI 1.02-2.55), for having had previous PID was 5.9 (95% CI 3.59-9.73), and for being employed in the commercial sex industry and being born in north or South East Asia was 2.8 (95% CI 1.22-6.22). Women aged 15-19 were at considerable risk of developing PID (OR 5.3 (95% CI 2.76-10.11)). Women with previous human papillomavirus infection were significantly less likely to develop PID (OR 0.6 (95% CI 0.42-0.79)). The use of IUCDs (OR 4.5 (95% CI 2.14-9.39)), condoms (OR 1.4 (95% CI 1.03-1.87)), and not using contraception (OR 1.8 (95% CI 1.20-2.76)) was each associated with an increased risk. Conclusions: Several measures may help to reduce the burden of PID. Women should be encouraged to delay the onset of sexual activity and IUCDs should not be used in young women. Sexual health services for women whose home language is not English, and for commercial sex workers born in north or South East Asia should be improved. (Sex Transm Inf 2000;76:470-473) 
Introduction
Pelvic inflammatory disease (PID) is the clinical syndrome resulting from ascending infection from the lower genital tract to involve the endometrium, Fallopian tubes and/or adjacent pelvic structures. 1 Consequences of infection include tubal infertility, ectopic pregnancy, and chronic pelvic pain. 2 The severity of the sequelae in conjunction with the relatively high incidence of PID in some communities invoke costly consequences at the level of personal and public health. [3] [4] [5] Diagnosis of PID is often diYcult. The "gold standard" for diagnosis relies on the laparoscopic appearance of Fallopian tube inflammation 6 but cost and limited availability of the technique often preclude its use. In the absence of laparoscopy, the triad of lower abdominal pain, cervical motion tenderness, and bilateral adnexal tenderness has been advocated as the minimal criterion for clinical diagnosis of PID. 7 However, many cases of PID are asymptomatic or present with minimal or atypical symptoms. 1 This means that diagnosing PID on purely clinical grounds is often difficult and the margin for error is wide. 8 In this context, knowledge of risk factors and markers for PID could substantially aid diagnosis. Although multiple organisms have been implicated in the pathogenesis of PID, 9 10 chlamydial and gonococcal infections account for the majority of infections. 1 Thus, risk assessment in individual patients has relied on estimation of the likelihood of exposure to a sexually transmitted infection (STI).
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Previous studies have linked a wide range of interrelated risk factors (direct causal association)/or markers (indirect relation) to the acquisition of PID. In general, presence of an STI and the use of intrauterine contraceptive devices (IUCDs) have been consistently reported as risk factors, whereas previous PID, previous gonorrhoea, young age, and multiple sexual partners have been reported as risk markers. [11] [12] [13] [14] [15] The objectives of this study were to identify sexual, social, and demographic risk factors for the acquisition of PID diagnosed presumptively in women attending a sexual health service and on the basis of these findings to formulate health promotion recommendations to reduce the incidence and consequences of PID.
Subjects and methods
Cases were all women who attended the Sydney Sexual Health Centre (SSHC), a public sexual health service in the central business district of the city between 1 April 1991 and 31 December 1997, who were newly diagnosed as having "presumptive" PID by clinic medical personnel. Cases were derived from the clinic database on the basis of a diagnosis of presumptive PID. Controls were women who attended the clinic over the same period who were not diagnosed as having PID. by day of attendance-usually the next registered patient. Controls also were derived from the clinic database.
Data were recorded at the time of presentation using a standardised medical record form and then entered onto the clinic database. Analysis was performed retrospectively. Variables analysed in the study included age; country of birth; whether English was spoken at home; whether they currently were in a sexual relationship; condom use with non-paying partners; lifetime number of opposite sex partners; whether they had ever had sex with a homosexual or bisexual male, an injecting drug user, a male with multiple previous sexual partners, or a person from outside Australia; contraception; pregnancy history; previous termination(s) of pregnancy or miscarriage; cigarette smoking; alcohol consumption; and history of previous gonorrhoea, syphilis, chlamydia, PID, genital herpes, genital warts, bacterial vaginosis, candidiasis, trichomoniasis, and urinary tract infections. The history of STIs included all infections diagnosed up to and including the day of diagnosis. Continuous variables, such as age were treated as categorical variables by grouping. Comparisons were made using 2 tests for categorical variables, Student's t test, and Fisher's exact test as appropriate. Crude odds ratios (OR) with their 95% confidence interval (CI) were calculated using univariate analysis. Factors which were related to a diagnosis of PID on univariate analysis (p<0.10) and factors considered possibly to be of clinical importance were further analysed using unconditional logistic regression models to permit statistical control of confounding variables. Variables with more than 10% missing data were considered unreliable and excluded from the multivariate analysis. Analysis was performed using the SPSS 16 and SAS 17 statistical packages. The study was approved by South Eastern Sydney Area Health Service research ethics committee.
Results
Seven hundred and forty one patients with presumptive PID were identified together with an equal number of controls. Table 1 shows the social history comparing patients and controls. Patients with PID were significantly younger than controls with 73% under 30 years of age compared with 49% of the controls (p<0.001). There were marked diVerences comparing country of birth in the two groups with two thirds of controls being born in Australia or New Zealand compared with 42% of cases. An additional 42% of cases were born in north or South East Asia, compared with 12% of the controls (p<0.001). Finally, cases were more likely to smoke than controls (46% v 36%, p<0.001). Table 2 shows the obstetric and contraception history in these two groups. Cases were more likely to have had termination of pregnancy, a live birth, or to have ever been pregnant than the controls. DiVerences in contraceptive use were small but statistically diVerent (p<0.001).
Sexual history and history of previous STIs is shown in table 3. A history of sex work, having a partner from overseas, and inconsistent condom use were all significantly more common in cases than controls. Past gonorrhoea and PID both occurred more often in cases than controls. However, genital herpes, genital warts, bacterial vaginosis, candidiasis, and trichomoniasis all occurred more often in controls than in cases.
On multivariate analysis several factors were found to be associated with presumptive PID. The adjusted odds ratio for being born in north or South East Asia was 2.8 (95% CI 1.70-4.46) and for not speaking English at home was 1.6 (95% CI 1.02-2.55). Having a history of previous PID carried a very high risk for the development of subsequent PID (OR 5.9 (95% CI 3.59-9.73)) and women employed in the commercial sex industry who were born in north or South East Asia were more than twice as likely to develop PID than those who were not.
Women below the age of 25 were at considerable risk of developing PID (for those aged 15-19 the OR was 5.3 (95% CI 2.76-10.11)). However, those above 30 were less likely to develop PID (for those aged 39 or more the OR was 0.3 (95% CI 0.16-0.45)). Women with previous HPV infection were significantly less likely to develop PID than those without (OR 0.6 (95% CI 0.42-0.79)).
Contraceptive history revealed that the use of IUCD, using condoms, and not using contraception were each associated with an increased risk. However, IUCD users carried the greatest risk (OR 4.5 (95% CI 2.14-9.39)).
Discussion
This case-control study has shown that several factors including country of birth (north and South East Asia), language other than English spoken at home, young age, previous PID, being involved in the commercial sex industry, use of the IUCD, condoms or failure to use contraception were all independently associated with presumptive PID. Women who were older than 30 years and had a history of HPV infection were less likely to be diagnosed with presumptive PID.
The strengths of this study include the large number of cases and the diversity of available information. However, the study has a number of weaknesses including retrospective analysis of data and missing data. Some variables had a considerable proportion of observations missing-this rendered several variables unreliable and those with more than 10% missing were excluded from the multivariate analysis. Secondly, the generalisability of data derived from an inner city sexual health clinic may be limited. Finally, as cases were diagnosed only presumptively, it is possible that PID was overdiagnosed, particularly in sex workers who may be perceived as being a high risk for the development of PID.
None the less, this study has produced some useful information which will be helpful to direct health promotion activities. The importance of young age, a history of previous PID, and the use of IUCDs confirm the findings from previous studies. 14 15 Additional factors identified in this study include being born in north or South East Asia, being a commercial sex worker who was born in north or South East Asia, and not speaking English at home. The association with country of birth may reflect diVerent patterns of health care and health seeking behaviour in parts of Asia. The relation of PID with not speaking English at home may be explained on the basis of poorer access to health care for Australians from nonEnglish speaking backgrounds as well as cultural diVerences in relation to sexual matters. Sex workers are often considered to be at increased risk of acquiring STIs, particularly in the developing world [18] [19] [20] and, our study identified the interaction of sex work and country of birth as a risk factor for presumptive PID, perhaps as mentioned above, reflecting the greater possibility of diagnosing PID in this group of women.
On univariate analysis a history of previous gonorrhoea and previous PID were significantly more common in cases than controls and previous PID remained as an independent variable. Other previous STIs and genital tract infections including genital herpes, genital warts, bacterial vaginosis, candidiasis, and trichomoniasis were less common in cases than controls. On multivariate analysis, genital warts remained as an independent variable (OR 0.6, p=0.0007). The reason why individuals with genital warts are less likely to develop PID is unclear. One possible explanation is that women with previous genital warts who usually attend the clinic on several occasions may be more aware of sexual health and safer sex issues.
The apparent link between condom use and presumptive PID (OR 1.4) is intriguing but probably misleading. Condom use was as- sessed in two ways, firstly, as a general question on contraception and, secondly, directly in relation to non-paying partners (see table 3 ). The former showed that condom use for contraception in the two groups was similar. However, the latter showed that 28.1% of cases and 16.4% of controls never used condoms and 28.3% of cases and 59.5% of controls always used condoms (p<0.001). The reliability of these data is questionable as data were missing from over 40% of cases and controls. In addition, condom use with sex clients was not assessed.
On the basis of this study it is possible to establish guidelines that will help to reduce the burden of PID. Firstly, in young women, IUCDs should only be considered in exceptional circumstances. Secondly, women should be encouraged to delay the onset of sexual activity. Finally, health services for women whose home language is not English, and for commercial sex workers born in north or South East Asia, may require specific targeting to improve sexual health screening and advice.
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